Fluorescence image analysis of the MCF-7 cycle related changes in chromatin texture. Differences between AT- and GC-rich chromatin.
This paper reports on quantitative in situ changes in chromatin structure that occur throughout the cell cycle of the human breast cancer epithelial cell line, MCF-7. Texture parameters were measured by image cytometry on nuclei stained by DNA specific fluorochromes. These parameters calculated from the co-occurrence and run length matrices of grey level images were previously shown to be related to condensation, organization and distribution of DNA. In some experiments, cells were triple stained for DNA/Ki-67/PCNA, and compartmentalization in the cycle was ascertained from the Ki-67/PCNA pattern expression. In these experiments, Hoechst dye was used to stain DNA. Chromatin of cells traversing G1 phase progressively decondensed and became homogeneously distributed. In addition, these G1 cells had more condensed chromatin than cells in G0 phase (as determined by Ki-67 negative staining). During the S and G2 phases, chromatin condensation took place and an increasing reticulated organization was quantified. Similar profile of changes in chromatin texture was found in experiments done with cells double stained by AT-specific Hoechst dye and the GC-specific mithramycin dye. GC-rich chromatin texture-associated parameters greatly varied comparing to those of AT-rich chromatin during the G0/G1 phase as well as in the first mid-S phase. Conversely, variation of the AT-associated parameters was much greater in the second half of S phase as compared to the GC-associated parameters that barely varied during this period. This study well establishes the correlation between in situ chromatin texture and proliferation state because the latter is assessed by proliferation-associated antigens. Moreover, changes in chromatin texture are independently ascribed to the AT- and GC-rich regions suggesting that these 2 types of chromatin are involved to different extents in transcriptional and replicational tasks.